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111.  AQUATI C COLLECTI NG APPARATUS

These are a wide variety of itens used in collecting plant and ani ma
speci mens fromthe aquatic environnent. Rermenber to use wat er proof and wat er
resistant naterials wherever possible in the construction of this apparatus.

A. NETS AND DREDGES

Nets and dredges are easily made itens useful in collecting both plants and
animals. They are all made with some sort of netting or mesh.

B.  AQUATI CTRAPS

These two traps can be used to catch sone types of aquatic aninals.

C. SUPPLEMENTARY AQUATI C MATERI ALS

Material s i ncluded here are | ess necessary, yet still useful, items in
aquatic collection.



Al. Dip Net
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a. Materials Required

Conponent s
(1) Handl e

(2) Loop

(3) Net

b. Construction
(1) Handle

0.4
<~ A
0.3 %

End Vi ew

Itenms Required

—
=

Wood Dowel (A)

1 Heavy Wre (B)

I Stiff Wre (C

! Nyl on Bag (D)

4———7‘,..1

D

Si de Vi ew

~(2) Loop

Di nensi ons

100 cm | ong,

2 cmdi anet er

115 cm | ong,

0.3 cmdi anet er

About BO-90 cm | ong,
0.1 cmdi anet er

50 cm wi de,
60 cm | ong

The | ength of the handl e nay
be varied according to per-
sonal preference. cut two
grooves in one end of the
wood dowel (A), one opposite
the other. Mke these grooves
about 7 cmlong, 0.3 cmdeep,

and about 0.4 cm wide.
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Forma loop 30 cm in dianeter
fromthe heavy wire (B). Leave
about 7 cmof excess wire at
each end which will fit into
the grooves in the handle.
Bend these 7 cmportions to

90° angles. Fit the wire ends
Bi ndi ng of Loop into the grooves in the
to Handle handl e and bind themin pl ace

withthe stiff wire (Q.

(3) Net If a nylon laundry bag (D of
t he gi ven di mensions i s used,
cut it down sothat it is
only about 30 cmdeep rather
than 60. O her types of cloth
or netting can al so be used.

Use cloth or netting through
whi ch wat er can easily pass,

but renmenber that the size

of the net weave determ nes

the size of the snall est

organi sns which will be held

by the net. Make sure the
opening of the net is 5- 10
cmgreater incircunference
than that of the |oop. Sinply
sew t he open portion of the

net around the | oop with strong
t hr ead.

c. Notes
(i) The dip net is used to collect aquatic organisns of all kinds fromthe
shore or boat. Be sure to make its construction as sturdy as possible.
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A2. Hand Screen

(1) Frane o
and Screen

———sa =

a. Materials Required

Conponent s Qu Items Required Di mensi ons
(1) Frame and 2 Wood Dowel s (A) 45 cm | ong,
Screen 1.5 cm di aneter
| Stiff Wre (B) 35 cm | ong,
0.4 cmdi anet er
2 Stiff Wre (Q 50 cm | ong,
0.4 cmdi anet er
! Fine Wre Mesh (D) 35 cmx 50 cm
| Fine Wre Mesh () 30 cmx 15 cm
| Fine Wre (F) 150 cm | ong,

0. 05 cmdi anet er
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b. Construction

(1) Frame and Screen

T -
10 }'Handle
|==—Nails J|=ole
| 1
! [
35 | '
! Mesh (d |
i sh (d) |- Dowel
! |
|
| i
| Pl=*—Hole
| 50 I
Front Vi ew
od Dowel (A)

Hol e

(A)

Set the two wood dowel s (A)
so that they are 50 cm apart.
Take the wire mesh (D) and
secure it to the dowel s by
wrapping it around each dowel
once and then nailing it in
pl ace on t he dowel . Be sure
to leave 10 cmfree at one end
of each dowel to serve as
handles. Drill two hol es,
0.4 cmin dianeter, in each
dowel ; drill the first 1 cm
fromthe end with which the
wire mesh is even, and the
second, 12 cmfromthe end
which is to be the handle.

Bend the two 50 cmsections
of stiff wire (C into sem-
circles, each with a dianeter
of 30 cm Place one end of
one piece of wire into one
hol e of the wood dowel, so
that about 5 cmof wireis
protrudi ng out of each hole.
Bend these end pi eces around
the wood dowel until they
reach the main body of wire.
Follow this procedure for the
ot her piece of wire. These
two pieces of wire nowform
an outside frame to which the
wire mesh (D) is attached.
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L Stiff Wire (C)

Fine Wire (F)
Fine Wire Mesh (D)

Det ai |

© Oe—Dovel  (A)

Stiff Wire (B)

Wire Mesh (E)
TTT——stiff Wire (C)

Bott om Vi ew

Using the fine wire (F), in
nuch the sane way as one

woul d use thread in sew ng,
wire the wire nesh (D) to the
stiff wire frame, letting the
edges of the wire nesh
slightly overlap the wire
frane.

Take the | ast piece of stiff
wire (B) and run it between
the ends of the two wood
dowel s with which the wire
mesh is flush. Secure it by
bending about 3 cm of each
end around the wire frame.
Now, take the remaining piece
of wire mesh (E) and cut it
into the shape of a seni-
circle. Wrethis semcircle
onto the bottomof the hand
screen with the "sew ng"

met hod descri bed above.



-59-

c. Notes

(i) This sinple device is an effective neans of collecting small plants
and animals in streans. To operate, sinply hold it in the water and pernmit
the streamwater to flow through the wire mesh and renpve organi sns as they
arecol |l ected.

(ii) As an extra neasure, have soneone stand upstreamand disturb rocks,
t hus chasi ng out underlying organi sms.



A3. Dredge

a. Materials Required

Conponent s
(1) Can

(2) Net

(3) Wi ght

0 N W w

NS GRS )
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(3) Weight

Itens Required

Tin Can (A
Nyl on Bag (B)

Wre Strapping (C

Bolts (D)
Nuts (E)
Cords (F)
Corks (Q
Nai | (H)

Steel Bars (1)
Bolts (J)
Nut s (K)
Cord (L)

Di mensi ons
15 cmdi anet er,
18 cml ong

50 cm wi de,
60 cm|ong

50 cmlong, 1.5 cm
wi de, 0.05 cmthick
1.5 cml ong
To fit bolts
20 cmlong
3cmx 3 cm

0.5 cmlong

12 cmx 3 cmx 0.3 cm
1.5 cmlong
To fit bolts
100 cm | ong



b.

Construction

(1) Can

}‘/ 15

/Naﬂ Head (H)

Si de Vi ew of
Ri vet
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Cut both ends fromthe tin

can (A). Flatten one end of
the can to a rough rectangul ar
shape about 15 cmx 10 cm
Drill three holes in the round
end of the can, each about

4 cmfromthe ends. Space
these hol es every 120° and
meke themslightly larger in
di aneter than the bolts (D)
used. Make two nore hol es

the same dianeter at the

ot her end of the can. These
hol es shoul d be about 2 cm
fromthe edge and 9 cmapart.

Make a loop fromthe strapping
(O that will fit inside the
can (i.e., slightly smaller
than 15 cmin di ameter). To
do this easily, drill a small
hol e near each end of the
strapping. Cut the head off
a fl at-headed nail (H) and
insert this nail through the
hol es in the strapping.
Flatten the nail down like a
rivet to hold the | oop to-

get her.
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= Drill holes inthe strapping
which will alignwith the
holes in the round end of the
Rivet\/ can. One night wish to drill
t hese hol es before riveting
the | oop toget her. These
hol es shoul d be the sane di a-

neter as the holes in the can.

St rappi ng Loop (O

Sew t he open end of the nylon
Seam bag(B) around the strapping Ioop
B with stout thread. The net
. ~—~Rivet may al so be made fromnyl on
] netting if ready-made bags
are unavailable. Punch holes

<Hole through the nylon bag to
[

correspond to the holes in

the strapping | oop. Fasten
“— Nylon Bag (B) PPINg P

Si de Vi ew

the net and | oop to the can
with the three nuts (E) and
bolts (D).

Punch hol es through the six
corks (G and tie one of them
to each of the two cords (F).
Run each of the cords through
two of the renaining corks

and tie one cord to each

corner of the net (B). It
Detail of Cork (G Attachment may be necessary to sew around
each connection to prevent

the nylon fromtearing.
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(3) Vi ght

Can (A)_\~

’,Cord (L)

Weight (1)

Can (A)_._\A

Cord (L)

Weights (I)

Det ai |

c. Notes

Drill two holes slightly

| arger than the bolts (J)
used in each steel bar (I).
Make t hese holes 9 cmapart
sothey will alignwth the
holes already drilled in the
can. Insert the two bolts
(J) through the holes in one
of the steel bars and then
put the bolts through the
holes in the can so that the
steel bar weight is on the
outside of the can. Stretch
the cord (L) around the two
bol ts.

Pl ace the second steel bar

(1) over the two bolts and
fasten with the nuts (K)

The cord (L) should be firmy
hel d between the can and bar.
Tie the | oose end of the cord

together to forma | oop

(i) I'nuse, the dredge is tied to a |l ong rope and dragged al ong the bottom

of a body of water. Organisns [iving on or near the bottomare collected in

the net

(ii) The weights insure that the dredge will stay in the correct position

on the bottom Thecorks are to help keep the net off the bottomuntil it is
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filledwithcollected material. This prevents it frombeing torn.

(iii) Use water resistant materials wherever possible in construction of

this and al | aquatic apparatus.
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A4. Pl ankton Net *

(2) Bottle

(3) Tow Li

ne/ 4

a. Materials Required

Conponent s Qu Itens Required Di nensi ons
(1) Net 1 Nyl on or Silk Stocking (A) About 50 cm | ong
! Met al Strappi ng (B) 40 cmlong, 1.5 cm

wi de, 0.05 cmt hick,
2.5 cmdi anet er

(2) Bottle ! d ass Bottle (O 2.5 cmdi aneter,
6 cmlong

1 Rubber Band (D)

(3) Tow Line 2 Cords (E) 60 cm| ong
1 Lead Wi ght (F) Wi ght is variable

b. Construction
(1) Net Drill four holes into the
netal strapping (A) at 13 cm

intervals. Make the hol es

-J-—.‘o

0
i 13 hi 13 LT 13

about 0.3 cmin dianeter.

* Adapt ed from Bi ol ogi cal Sciences Curricul umStudy, H gh School Biology:
St udent' s Manual, (Chicago: Rand McNal |y and Conpany, 963), p 157.




-66-

< Cut Here

\ Sew

(2) Bottle

(3) Tow Line

First Cord (E)

o

Second Cord (E)—r

- Weight (F)

Hold the strapping in a ring
shape and sew t he open end
of the stocking (A) to this
ring. Cut off the foot of

t he st ocki ng.

Attach the glass bottle (C
to the end of the net by.

wr appi ng the rubber band (D)
tightly around it. Be sure
the opening to the bottle is
not clogged by naterial from
the net.

Punch small holes in the net
to correspond to the three
hol es in the strapping ring.
Tie one end of one cord (E)
to one of these holes, nake
aloopinthe nmddl e of the
cord, and tie the other end
to the hole forned where the
two ends of the strapping
overlap. Next, tiethe
other cord (E) to the re-

nmaei ning holeinthering. Tie
the middle of this cord to the
knot in the other cord, and
tie the free end to a | ead
fishing weight (F).
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c. Notes

(i) The plankton net is best used by dragging it behind a boat near the
surface of the water. Organisns are trapped in the bottle as the water
washes through the net.

(ii) Use netting with as fine a nesh as possible. An old parachute is

an excel |l ent source of material for the net.
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A5. Two- Man Sei ne*

{2) Mesh
a. Materials Required
Conponent s Qu Itenms Required Di nensi ons.
(1) Frane 1 Nyl on Rope (A) 250 cml ong,
0.5 cmdi anet er
3 Cork Floats (B) 15 cm | ong,
10 cmdi anet er
2 Wod Dovel s (C) 150 cml ong,
3 cmdi anet er
| Gal vani zed Chain (D) 200 cmlong
(2) Mesh 1 Nyl on Cord (E) About 1000 cm | ong,
0.2 cmdi anet er
1 Nyl on Seine Net (F) 130 cmx 200 cm
b. Construction
(1) Frame Fasten the ends of the chain
J} o~ o~ J] (D) to the bottons of the
T - "} =~ > wooden dowel s (C). Tie one
Cork (B) end of the nylon rope (A to
Dowel (C) 130 the top of one dowel about

20 cmfromthe end. Run the
free end of the rope through

Chain (D)\_( the holes in the cork floats
LW*’W“W‘ (B) and tie it to the other
Le 200 -

¢

*Adapted fromJens W Knudsen, Biological Techni ques, (New York: Harper and
Row, 1966), p 326.
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(2) Mesh

T e
TINTT ——— o ) = o) = 1 )\ T agd
d 1 g 1. el — e 1 3
1, .3 1 % H T 1'l e by
11 HOE 81 MRS N i i LT
rem HORY 11 11 LR - AR
T y - - -, za . Y i d
LM 7“1 ey IRER Y 1 "I]'I T

Attachment of Mesh (F) to
Rope (A)

T

1gplisiismnanan]

Attachment of Mesh (F)
to Dowel (O

Tt

A\N

/
TN

HHIIH[

1.3
LA

Attachment of Mesh (F) to
Chain (D

dowel so that the distance
bet ween the two dowel s when
the rope is stretched out is
200 cm

Use a mesh (F) from0.25to
0.50 cmsquare. Fastenit
to the dowel (Q, chain (D),
and rope (A) as shown by
using the smal |l di ameter

nylon cord (E).
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c. Notes
(i) Two persons are required to use the seine net. Each hol ds one of

the poles upright in the water and they both walk slowy toward the shore.
A great variety of organisns can be collected in this nmanner.

(ii) Wherever possible, use corrosion and rot resistant naterials for
the seine such as nylon rope, cord and nmesh and gal vani zed chai n.



-71-

A6. Lift Net *

/(2) Spreader s

a. Materials Required

Conponent s Qu Itens Required
(1) Net 1 Nyl on Mesh (A)

4 Met al Washers (B)

(2) Spreaders 2 Heavy Wres (C)

b. Construction
(1) Net

&

Sew Washer

Corner Detail

(1) Net

Di nensi ons
50 cmx 50 cm
1.5 cmdi anet er

100 cm | ong,
0.3 cmdi anet er

Construction of the lift net
is quite sinple. Sinply fold
over each corner of the nylon
nmesh (A) and sew a washer (B)
to the doubl e t hi ckness of
material. Punch a hole

t hrough the center of each
washer and through the doubl e
 ayer of nylon.

*Adapt ed fromJens W  Knudsen, Biological Techni ques, (New York: Harper and Row,

1966), p 283.
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(2) Spreaders Roll each wire (Q to a
roughl y semicircul ar shape.
Insert one end of each wire
t hrough adj acent corners of
the net and bend up the ends
Insert the other end of each
wi re through the corner
di agonal |y opposite the first
corner and bend up the ends
again. Use a small piece
of wire to bind the spreaders
t oget her where they cross.

c. Notes
(i) Use the lift net to catch small fish and crustaceans. Place a suitable

bait firmy tied to a weight in the center of the net. Tie aline to the lift
net where the spreaders cross and | ower the net into the water. | ft he wat er
is clear, watch for fish or crustaceans to near the center of the net, and

when they do, quickly lift the net to trap them | fthe water is not clear
simply wait for one or two nminute intervals before quickly raising the net.

(ii) Small fish may be collected by floating food on the surface of the
water. As small fish cone to the food, the net may be raised, and the fish

col | ect ed.
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B. AQUATI C TRAPS

Bl. Piling Trap

(1) Suspended Traps

|

a. Material s Required

Conponent s Qu Itenms Required Di mensi ons

(1) Suspended Traps ! Wod (A) 24 cmx 24 cmx 4 cm
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4 Wod (B)
I Wre (Q

I  Metal Rod (D)

5  Nails (B

b. Construction

(1) Suspended Traps

L |
Large Block
of Wood (A)
© Bent Nail (E)

ﬂEE51 Nail (E)

Small Block
of Wood (B)

prancnsat

10 cmx 10 cmx 2 cm

120 cm |l ong,
0.1 cmdianeter

26 cmlong,
1.5 cmdi anet er

2.5 cmlong,
0.3 cmdi aneter

Pl ace a heavy staple or bent
nail (E) inthe center of the
| arge bl ock of wood (A).

Drill a hole 0.4 cmin dia-
nmeter through the center of
each of the snall blocks of
wood (B). Place anail (F
near each of the holes and
wap the wire (C) around these
nails as it is passed through
t he hol es. Bend the nails
down across t he hol es. The
smal | bl ocks shoul d be spaced
about 20 cmapart, with the
first block about 30 cmfrom
the | arge wood bl ock (A), and
the netal rod (D) about 30 cm
fromthe | ast block. Drill

a hole in the nmetal rod
through which the wire is
run, and connect the rod to
the wire. Finally, attach
the upper end of the wire to
the staple or bent nail on
the undersi de of the large

bl ock of wood.
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c. Notes

(i) Many aquatic animals attach thenselves to the bottomof boats and
piers. This trap utilizes this principle in capturing these organisms.
To operate, sinply place the apparatus in the water and renove approxi -
mately every 30 days and col |l ect the organi sns which have attached t hensel ves
to the bl ocks of wood.

(ii) The large wood bl ock may be substituted for by sone other type of
float. A watertight plastic container (e.g., an enpty plastic bottle of
bl each) can be used. This float can be painted a bright col or, thus making
it easy to see

(iii) Any type of weight nay be used provided that it is not heavy enough
to subnmerge the I arge bl ock of wood while still keeping the small bl ocks of
wood under wat er
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B2. Funnel Trap

(1) Body

a. Materials Required

Conponent s Qu Itens Required
(1) Body | Wre Mesh (A

1 Wre Mesh (B)
1 Stiff Wre (Q

i Stiff Wre (D)

1 Fine Wre (E)

(2) Funnel 1 Stiff Wre (F)

1 Spring (G

1 Wre Mesh (H
4 Wre Mesh (1)
1 Fine Wre (J)

b. Construction
(1) Body

4~ 25 Diameter

}:——45——»{

Cyli nder

(2) Funnel

Di nensi ons
45 cm x 80 cm
25 cm di anet er

85 cml ong,
0.2 cmdi anet er

50 cm | ong,
0.2 cm di anet er

0. 05 cmdi anet er,
about 300 cm | ong
85 cml ong,

0.2 cmdi aneter

2 cmlong

30 cm di arret er

17 cmx 17 cm

0. 05 cmdi aneter,
about 300 cm | ong

Make a cylinder 45 cmlong

and 25 cmin dianeter from

the rectangul ar piece of wire

mesh (A).

Wre the 45 cm

sides together with the fine
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Seam
L
Mesh (A)
Det ai |
(1 3
20
| |
10—
" Wre (D
2.5
Wire Handle (D) /

Mesh Circle (B)

wire (E) in much the same
way as one would sew a cloth
seam Let the edges of the
nesh overlap about { cmto
facilitate "sewi ng" them
together with the wire.

Next, bend the stiff wire (D)
to the shape of a "U" Make
two small holes 10 cmapart
in the cylinder. Insert the
U-shaped wire t hrough t hese
two hol es, and bend up the
ends | eaving about 2.5 cm of
the wire extending out of the
cylinder as a handle. Take
the 25 cmdi aneter piece of
wire mesh (B) and "sew' it to
one end of the cylinder with a
pi ece of fine wire (E) to seal
it off.
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Connection

»
Detail of
Connecti on

Hoop Made
fromWre (Q

Wire

Mesh (A) e Wire
Hoop (C)
\Fine Wire (E)
Det ai |
(2) Funnel

Mesh (H)
Cut out
l_- 30

Finally, make a 25 cmdi amet er
"hoop" fromthe stiff wire (Q
by hooki ng the ends t oget her.
Connect the wire hoop to the
open end of the cylinder with
finewireto stiffen the cylin-
der. This is best done by

fol di ng about 2 cmof the end
of the cylinder back over the
hoop and sewi ng the hoop
inside this flap for the full

ci rcunference of the hoop.

Cut a square 17 cmon a side
fromthe center of the circu-

| ar piece of wire nesh (H).

Al so, cut a V-shaped notch
2.5 cmdeep in one edge of the
pi ece of mesh.



-79-

Cut the four pieces of wire
nmesh (1) into triangul ar-shaped
pi eces 17 cmat the base and

5 cmat the apex. Sew the
four pieces together al ong
their long edges with fine

wire (J) to forma pyram d-

shaped funnel.

"Sew" Along These
Edges
Mesh Funnel
Sew t he funnel to the cir-
4> /Funne] cul ar piece of mesh (H with
the square cutout.
"\Circular
Mesh

"Sew' Al ong
Thi s Edge
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Loop Spring (G)

~—— Hoop

/ Funnel

Ri dge

W re "V" Notch

Hop (F) Spring (G

c. Notes

Forma hoop fromthe stiff

wire (F) 25 cmin dianeter
with small | oops at both ends.
Connect these two ends of the
hoop with the spring (G§.
(Springs can easily be made

by wrapping stiff wre around

a pencil or other round object.)

Now, fold up aridge 2.5 cm
high all around the circum
ference of the circul ar piece
of nmesh (H).
(F) tothis ridge making

Wre the hoop

certain the spring (G on the
hoop aligns with the "V' notch
inthe mesh. Fit this funnel
assenbly over the end of the
cylindrical body by pulling
the spring open slightly.

Slip the funnel over the end of
the cylinder and |l et the spring
snap back. The tension of the
spring should hold the funnel
assenbly to the cylinder

relatively tightly.

(i) Use of the funnel trap is sinple. . Just renove the funnel portion of

the trap by spreading open the spring sl lightly and pulling the funnel off the

cylinder.
wat er, and place a suitable bait (e.g.,

Pl ace some rocks or other weiights inthe trap to hold it down in the
pi eces of fish, old cheese wapped in
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a cloth bag) in the cylinder. Repl ace the funnel, and tie a length of rope to
t he handl e. Drop the trap into a streamor pond, and tie the other end of the
rope to an object on the bank or a float (a plastic bottle nakes an excell ent
float). Check the trap periodically to renove captured aninmals and repl ace
baits.

(ii) The following two patterns can al so be used for the funnel:

AVAV/

f— 17 —>5+ " ks 17

The first pattern is used because it wastes | ess naterial while the
second is good because only one seamneeds to be sewn while the others are
merely folded.

(iii) \Wherever possible, use rustproof materials like alum num screeniing
in the construction of this item

(iv) The circular and other shapes can nore easily be cut fromthe wire
mesh if a pattern is first cut frompaper and taped to the mesh. Then cut
around the paper rather than attenpting to draw a pattern on the mesh as this
isextremely difficult to do.
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C.___ SUPPLEMENTARY AQUATI C MATERI ALS

C . Bottom Sanpl er

(2) Handl e

a. Materials Required

Conponent s Qu Items Required Di nensi ons
(1) Can ! Tin Can (A 12 cm | ong,

8 cmdi anet er
1 H nge (B) -

3 Bolts (Q 1.0 cmlong
2 Nuts (D) To fit bolts
3 Wood Screws (E) 1.0 cmlong
(2) Handl e 1 Wood (F) 5cmx 4 cmx 4 cm
| Wood Dowel (G 2.5 cmdi aneter,

I ength variabl e
| Eyed Screw (H --
| Wre (I) 18 cmlong



b. Construction
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°© \Hinge (B)

(1) Can
Bolts (C) |[——
,~Hole }
° QoS ]] o
Top Vi ew
(2) Handl e
Hi nge (B)

AN

/Hand]e (G

.~ Eyed Screw (H)

Can (A)

g fir Wre (1)

Si de Vi ew

Rermove one end of the tin

can (A). Punch a small hole
near the bottomof the can.

At the open end of the can
fasten one plate of the hinge
(B) tothe can with the bolts
(© and nuts (D). Holes wll
have to be drilled or punched
through the can for the bolts
to go t hrough. The hi nge may
be fastened to the can with
sheet metal screws if these

are avai |l abl e.

Drill or bore a hole the sane
di aneter as the wood dowel (G
through the mddle of the
wood bl ock (F). Insert one
end of the dowel into the

bl ock and screw or glue them
together. Wth screws (E),
fasten the plate of the

hi nge (B) to t he bottom of

the block. Screwthe eyed
screw (H) into the other

si de of the wood bl ock.
Finally, make a knot in the
end of the wire (1) and pass
the free end through the

hole in the bottomof the
can (the knot nust be inside
the can) and tie the free

end to the eyed screw.
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Can (A

Hi nge (B).
P {

Tol <] §

<

Dowel (G)

| ™ Wood Block (F)
— & —

./

Bot t om Vi ew

c. Notes

(i) To operate, sinply lower the sanpler into the water until the can hits
bottom Drag the can back and forth until it feels heavy, then pull it out
of the water and renpve the bottomsedinment. The wire prevents the can from
hitting bottomwi th the open end pushed agai nst the handl e so that no sedi-
ment can enter it. Col I ect bottomsanples in different ponds and streams to

check the sedinment for the various organisms living in each.

(ii) The length of the handle will vary according to the depth of the water
where the sanple is to be taken.

(iii) The details of design of this itemdepend mainly on the type of hinge
used.



C2. Grappl i ng Hook

(2) Sheath

a. Materials Required

Conponent s
(1) Prongs

(2) Sheath

b. Construction
(1) Prongs
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Qu Items Required

6

=

Stiff Wre (A)

Soft Wre (B)

Sheet Metal (C

Soft Wre (D)

(1) Prongs

Di nensi ons

40 cm | ong,
0.25 cmdi anet er

About 100 cm| ong,
0.05 cmdi anet er
12 cmx 8 cmX
0.05 cm

8 cmlong,
0.1 cmdi anet er

Bend each piece of stiff
wire (A) to the shape of a
hook with a | oop at one end.
Group the prongs together by

twos and bi nd t hemtoget her
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with the soft wire (B).

Then place the three resul ting
doubl e prongs toget her and

bi nd themso that the prongs
are about at angles of 120°
to each other.

(2) Sheath To finish the grappling hook
sinply wap the piece of
netal sheet (C) around the
m ddl e of the hook and bind
it inplace with the soft
wire (D).

c. Notes
(i) To use the hook, just tieit to the end of a rope or cord, drop it into
the water, and pull it up when it becones entangled in vegetation.

(ii) Be careful when handling this itemof the sharp edges of the sheet
netal and the points of the wire used in binding it together.

(iii) If heavy steel wire is available, only one piece is needed per hook
rather than two.



C3. Grappling Bar

a. Materials Required

Conponent s
(1) Body

(2) Handl e

(3) Wi ght

b. Construction

(1) Body
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Qu Itens Required

1
24

wod (A)
Nail's (B)

Soft Wre (Q

Nail's (D)

Lead Pipe (E)

Di mensi ons

25 cmx 4 cmx 2 cm
5 cm | ong,

0.2 cmdi anet er

50 cm | ong,

0.2 cmdi anet er

3 cmlong

8 cmlong,
1.5 cmdi anet er

Drive the nails (B) through
the wood (A) in two rows,
staggering themso that they
don't align directly above
one another. One rowof nails
is nailedthrough fromone

side while the other rowis
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—1 .\,

Side Views

Nail (D)~ F

Det ai

(3) Weight

c. Notes

nai |l ed t hrough t he opposite
si de.

\Were the nails have been
driven through the wood, bend
t hemupwar ds at approxi nately
45° angles as close to the
base as possible.

Hamrer one of the nails (D)
into the end of the body and
let it protrude about ! cm

Twi st one end of the soft

wire (Q around the nail,

then hammer it down conpl etely.

Slip the two pieces of |ead

pi pe (E) over the free end of
the handl e, and fasten the
free end to the opposite end
of the body. Bend the handle
at its mddle allow ng one
wei ght to slide down each
arm of the handl e

(i) To use the grappling bar, tie the end of a long, stout rope or cord to
the handle. Drop the bar inwater, allowit to reach bottom and drag it

along until resistance is-felt, then hau

it up. The bar works well for

retrieving plant specinens frompond and river bottons.
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(ii) Be certain the weights are sufficient to sink the bar easily, as wood
can be extrenely buoyant.
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C4. Water {d ass

(2) Frame
/(1) ad ass
|~
a. Materials Required
Conponent s Qu Itens Required Di nensi ons
(1) Gass 1 G ass Plate (A 6.3 cmx 10.3 cmx

0.3 cm

(2) Frame 4 Wood (B) 20 cmx 9 cmx 2 cm



b. Construction
(1) dass Plate

(2) Frane

S

A\
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-+ Gr oove

RN

N /\

\
"~

%

~——Glass (A)

Cut the piece of glass (A
to the specified di mensions,
meki ng sure that all the
edges are smooth and free of
burrs.

Cut a groove, 0.3 cmwi de and
0.7 cmdeep, across the width
of each piece of wood (B),
1.2 cmfromone end. Fasten
two of the pieces of wood
toget her at right angl es

usi ng wat er proof cenent al ong
t he point of contact. Be
sure that the grooves are |ined
up and that they face to the
inside. Use nails or screws
to reinforce this joint. Gue
two sides of the glass plate
wi t h wat er proof cenent into
the two grooves, placingthe

| ong side of the glass plate
into the groove in the piece
of wood with awidth of 9 cm
The next piece of wood shoul d
be pl aced so that the groove
hol ds the larger of the two
free sides remaining on the
glass plate. The | ast piece
of wood then fits over the
final free end. These | ast
two pi eces of wood shoul d be
glued and nailed to the pre-
viously assenbl ed structure
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as they are put into place.
Seal the ends of the grooves
on the outside of the water
gl ass wi th wat er proof cenent.
Make certain all seams are
wat er pr oof .

c. Notes

(i) The water glass is designed to view the bottomorgani sms of a body of
water. \Wen the end with the glass plate is inserted into the water, glare
fromthe sun as well as surface ripples are elimnated.
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